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e The Future



2004 Aldridge Commission AA'RMI{M
Recommendations On NASA Cost Estimating B Active Risk Manager

e Recommended an independent
cost analysis organization Rttt

President’s Commission on
similar to DoD CAIGs (Cost Space Explorston Pokey
Analysis Improvement Group)

¢ An independent cost estimating
organization

& Maintains corporate data base of
historical project cost information

¢ Generally uses parametric cost
estimating procedures

¢ Recommends final cost position to
approving bodies

A Journey to Inspire,

Innovate, and Discover




NASA Cost Estimating Handbook IER2ARM, .......

e Documents improved
Initiatives for Agency cost  pr
estimating (www.ceh.nasa.gov)

e Tied closely to NPR
7120.5C

e Initiatives include:

¢ Use of Continuous Cost Risk
Management (CCRM) to improve
coordination across cost
communities of practice

¢ Use of cost risk analysis to
guantify uncertainty

¢ Improved cost data collection
using a Cost Analysis Data
Requirement (CADRe)

NASA Celst Estimating Handbook B



NASA Program & Project Management Processes &
Requirements: NPR 7120.5C

Covers all aspects of program and
project management at NASA,
Including....“Cost, Risk and
Performance Management
Integration”

Context is the Cost-Risk
Feedback Continuum?3

¢ Discipline architecture designed for
maximizing the quality of cost
management information that:
— Is a “system of cost systems”
— Removes the “stove piped” nature of cost
disciplines
— Links cost disciplines together by
common risk management threads
¢ Manifests the interconnectedness of
cost and schedule disciplines in
setting up, getting, and using cost
and schedule risk feedback for
successful project and risk
management

ARM

3 Active Risk Manager

REVIEW DRAFT:
Version 1




Continuous Cost-Risk Management e Risk Manager

o Three-Staged Cost (i g stage: First Stage:
management Application @) Preparation
archi I.te.Ctu re Steps 9-12 BIC Build Regmts/ Steps 1-5
providing: \2) AW Functon!

¢ Early ID & cost
impacts of medium &
high risk WBS
elements in cost
estimate

¢ Communication of
WABS element risk to
project managers for
focused cost
management

¢ Post - cost estimate
tracking of identified
WBS element risk
using EVM system

¢ Update, collection and
archiving of technical,
cost and cost-risk data
for cost model
improvement

Subset)

Assess Data
For Model A&
Database Updates
(CADRe & ONCE)

(CADRe) @

Develop Ref
Point Cost &
Schedule

Estimate

Compile
End-of-Contract
Cost-Risk Data
for Evaluation
& Analysis

4

Update Cost
& Assess WBS

Schedule Element Risk
Risks

Do EVM,
“S”-curve, 5
schedule risk Translate Risk
critical path
analyses,
etc.

@ (Key Bridging

Event)

into
6 Cost /Schedule
Develop Impacts

Review Cost
Cost RFP

Proposal DRDs
During
Source

N Second Stage:
- Development

Steps 6-8

Incorporated in NPR 7120.5C



Th ree Main Stages CCRM JQ@M% Manager

e Preparing for cost-risk feedback
e Developing cost-risk feedback

e Applying cost-risk feedback

Cost management

1S the management of cost - risk ...
characterized by continuous feedback on
cost-risk



Fi rSt CCR M Stage | Qﬁe{insk Manager

Preparing for cost risk feedback: Project teams
perform three main activities:

¢ Cost/performance trades (e.g., Cost as an Independent Variable
(CAIV))

¢ Develop a definition of the program (e.g., part of the Cost Analysis Data
Requirements (CADRe))

& Produce a range of possible costs

Cost/performance trades are the first opportunity to
Identify potential cost impacts due to risk

Participants are cost estimators, project engineers
and project managers

Starting point for cost-risk management

Challenge in managing to the cost level chosen, no
matter what cost-risk margin has been included



Second CCRM Stage izl Manager

e Developing the feedback to manage cost-risks

¢ Contractors must be informed about the potential cost-risk
Impacts identified by the NASA cost teams for their
attention, monitoring, management, and reporting

¢ Contractors must be informed in the Request for Proposal
(RFP) Data Requests (DR) to produce multiple products
that reflect the status and trends of these potential cost-
risks
— required to produce a Life Cycle Cost Estimate (LCCE)

— 1dentify the “S”-curve products of these requirements for of
variance changes in cost-risk distribution over time

— required to monitor, manage, and report monthly on the top
medium and high-risk WBS elements

— require monthly Estimates at Completion (EAC) reports on all
medium and high-risk WBS elements

— required electronic access to this data



Th i rd CCR M Stage | Qﬁe{insk Manager

o Applying cost-risk feedback for managing
costs

e Focus on medium and high-risk WBS elements
e Action on:

+ If cost and schedule performance analysis indicates problems

¢ EVM performance analysis, focused on risk impacts to cost and
schedule, will enable development of monthly EACs providing the
project manager crucial feedback on the potential cost effects of the

risks

¢ This information provides the project manager with focused insight
Into the cost-risk In order to better manage his/her costs

¢ The end of the effort a volume of high-quality cost, risk, and cost-risk
information is collected for follow-on contractor performance analysis,
cost-risk methodology calibration and updating cost models in order to
better cost estimate future projects



ARM

3 Active Risk Manager

How Does ARM Play A Part?



What iS ACtive RiSk Manager (ARM) Jﬁﬁe{inskr\ﬂanager

e ARM is a Web-Based Enterprise-Wide Risk
Management system

e Provides the right information to the right
people at the right time

e |dentify, assess, manage,
and communicate risks

e ARM is a Living System
that processes information
In the form of feedback to
Initiate and sustain progress



ARM — Main Risk Review Area

' MCOIYE HKISK Manager — Uerault — WItn FEE Fic

ACTIVE RISK MANAGER
RISK REVIEW

Hampie Urganisacion - MICrosSorc AiNCernec EHPIorer

ARM

@ Active Risk Manager

B Telecoms Group
3 B0 Eguipment Sroup
-

Fl Reguirements Business Activities ek [=) =] Risk Title Onvner Status
=13 Example Organisation — 4 & harket bMay Be Less Than Expected STL Active
= g é”oﬂec’fs g Sl AT — 11 £ Excessive Work Losd STL active T
Future Satellite Graphics Corp ~ N
E & Launch wehicle = & Projects — 1 & :;-:"tne‘?;a:tr:on Delayed Due To Interface STL A ctive o
=B Power Pack = @ Future Satellite - . .
<) £ Del In Okt P =TL Aot
@ B Muclear Shisld = @8 Flight Test Centre - P e wetaIning Flanning e
© B Processors =¥ Flight Test Centre — E & Experience Of Project Team =TL Active
3 Performance =% Ground Equipment A 2 ) )
EIE Security & ¥ Dewelop Program Plar [+ & W Failure Of Jv STL Active
3 [E Employee Safety % Dewvelop System Arck [
B Premizes % preliminary Design
B Eguipmernt & ¥ Baseline DesBuildiTe [ 2 b STL Active
S]] @Heaﬂh and Satety = gissile - 10 2 Lack Of Resources STL Sctive e
Lol Health and Safety at work Act = Dewvelop Prodgram Plar 2 N N
@B Fire Safety © ¥ Develop System Arct — 1 e gfaeglr:r:on Delayed Due To Interface STL Active k=d Threst |
©E Site Safety o ¥ Prellmrlnar\,- DES'S’"‘ — L4 7 & System Design Too Complex Faor =TL Active Med Threat ‘5 &
EIEY Controls Assurance = % Baseline DesBuild/Te Existing IT fwaterfalll
B Corporaste Governance [l Integration of Growund — L] 7 =2 System Design Too Complex For =TL Aoctive Lo
EIE Environmentsl =¥ Engineering Flight Tes Exizting IT (wiaterfall)
E B Legislation =% gst — 4 £ harket hay Be Less Than Expected STL Active e
=B Politi = test =
S e B teat Related Mitigation Steps OF Risk ID: 7 - ‘System Design Too Comp. -
& B Disposal =¥ test # | mitigation Step 1D | Title | Target | 1 Due Date Svner Status |
i - 3 I==us IT Document o.sa 10 Feb 2002 =TL Complete
DB M D% test - P 15
oSS o @ Handaver = £ 4 Review Reguirements 050 10 May 2002 STL Complste
B FacTTRAM £ 5 l==ues Work Plans o.40 10 Aug 2002 R Odem Complete
= 3 K - ] monitor Design Development  0.30 21 Sep 2002 STL Complete
i - ¥ Design Review: 0.20 12 Oct 2002 STL Complete

e Supports projects, programs and enterprise level risk

management

e Scalable from 2-3 to thousands of users (16,000 Boeing)

e |t's Iintegrated with leading tools




CCRM Stage 1: Preparation

e Establish the
baseline and
mechanisms
required to
manage and
control project
costs and risks

o

B/C
Trades
12 (CAlVis a
Subset)
Assess Data
For Model A&

Database Updates

(CADRe & ONCE) ~— \/

1 Compile
End-of-Contract
Cost-Risk Data
for Evaluation

=

Schedule
Risks

Do EVM,

& Analysis .
Medium & 4
Update Cost ngh‘R|SkS
& - Assess WBS

ARM

3 Active Risk Manager

Build Regmts/

Function /

WBS Matrix

(CADRe)

3

Develop Ref
Point Cost &
Schedule
Estimate

Element Risk

“S”-curve,
schedule risk Translate Risk
critical path into
analyses, Y Cost /Schedule
etc. Participate 7 | t
In Post- ) Develop mpacts
Contract Review Cost
Award Cost RFP
9 Meeting Proposal DRDs
. During
(Key Bridging Souce
Event) ;
Selection

8



ARM

@ Active Risk Manager

CCRM Stage 1: Preparation

e Establish the baseline and mechanisms required to manage
and control project costs and risks

"2 ACUYE KISK Manager - Leraul

ACTIVE RISK MANAGER
RISK REVIEW

File Edit R -- Filters ON --

@33 Performance
F1E31 Security
@ B Employvee Safety
B Premises
@B Equipment
FE1E3 Heatth and Safety
Bl Health and Safety at Work aot
Bl Fire Satety
OB Site Satety
=153 Cortrols Assurance
DB Corporate Governance
=153 Environmental
EI B Legislation
EE Polution
B Emissions
@ B Dizposal
B Moise

=¥ Ground Equipment
loh 4 Crevelop Program Plar (|
©F Develop System Arcrn
=% Preliminary Design
¥ Bassline Des/BuildiTe [~
Y Missile
ok o Drevelop Program Plar
© ¥ Develop System Arch
© % Preliminary Design
©¥ Baseline DesBuidTe |
@ % Integration of Ground
E¥ Engineering Flight Tes
B % test
E% test
B % test
=¥ test
©F test
@ @ Handover
FHE FASTTRAX
[ I Rail Project
B Telecoms Group
@B Equipment Group
= .y

Dl |7

£ Failure Of Jv

2 Reguirements ‘ﬂ@ A Business Activities |*||7'_"T-L‘i ! 5] 2 Risk Title Crwvner Status
=l=] Exarmple Oraanisatian 'l 4 & Market May Be Less Than Expected STL Active
= E é‘;"ﬂjem g Enstoy Services r 11 £ Excessive Work Load STL Active
Future Satelite Graphics Corp i .
OB Launch vehicls =1 ) Projects I 1 & gfsbgl;s:‘tr:on Celayed Due To Interface STL Active
EIB Power Pack =88 Future Satelite . ) )
3 £ Del In Skt Pl STL Act
© B Muclesr Shield =188 Flight Test Centre r P:r;\’;sss:;n SR U e
© B Processors Sk Flight Test Certre I 5 & Experience Of Project Team STL Active

Active

£ Lack Of Resources STL Active
1 &2 Integration Delayed Due To Interface STL Active Med Threat T
Proklem
i 7 £ System Design Too Complex For STL Active Med Threat T &
Existing IT 0WWaterfall)
H 7 £ System Design Too Complex For STL Active T
Existing IT (WWatertall)
4 £ Market May Be Less Than Expected STL Active T
Related Mitigation Steps Of Rizk ID: 7 - '"Syatem Design Too Comp..!
| mitigation Step 0| Title [ Target [ +1 Due Date rmer | Status |
3 lzzue IT Document 0.s0 10Fek 2002 STL Complete
4 Rewview Feguirements a.s0 10 May 2002 STL Complete
5 lzzue Work Plans 0.40 10 Aug 2002 R Cdem Zomplete
E lonitar Design Development  0.30 21 Sep 2002 STL Complete
r Cesign Reviesn 0.z20 12 Oct 2002 STL Complete




CCRM Stage 1: Preparation

e Build
requirements /
function / WBS
Matrix

B/C
Trades

12 (CAlVis a
Subset)

Assess Data
For Model A&
Database Updates
(CADRe & ONCE)

Compile
11 End-of-Contract
Cost-Risk Data
for Evaluation
& Analysis

Update Cost
&
Schedule 10
Risks
Do EVM,
“S"-curve,
schedule risk
critical path
analyses, -
articipate
ete. In Post-
Contract
Award
9 Meeting
(Key Bridging
Event)

Medium &
High-Risks

ARM

@ Active Risk Manager

Build Regmts/

Function /
WBS Matrix

(CADRe)

7 Develop
Review Cost
Cost RFP
Proposal DRDs
During
Source

Selection

Develop Ref
Point Cost &
Schedule
Estimate

4

Assess WBS
Element Risk

Translate Risk

into

Cost /Schedule

Impacts



CCRM Stage 1: Preparation

ARM

@ Active Risk Manager

e | inking Requirements to Risk Management

ACTIVE RISK MANAGER

| IStandard e

| Formal module */Aircraft Systems /Requirements’ current 0.0 - DOORS ;lglﬁl
File Edit View Insert Link @Analysis Table Tools User Help
|H S| & B2R|¥|X v [5=B rUe|es!ZHE A% ==
j”al\levels j‘:‘n‘:::ﬂ:\ﬁ‘%é E”%‘C:_@:?%llﬁwl
| |

=}

[=- Requirements
= 1 Weights: Weights
1.1 Fuel: Fuel

E4 | 2 Engines

Engines

1.1.1 1108K Standard Fuel: 1108k Standard Fuel

Up Mass: Up Mass
2.1 Less than 11000kg: Less than 11000kg

lission: Mission
1.3.1 Fire Support 8000kg: Fire Support S000kg
1.3.2 Deep Stike 6000kg: Deep Stike 6000kg

1.3.3 Armed Reconnaissance S000kg: Armed Reconr
ed Escort 9000kg: Armed Escort 9000kg

i 2.1 Take off Rating > 1600Kw {each): Take off Rating =
[=I-3 Performance: Performance

= Endurance: Endurance

3.1.1 standard Fugl » 2.0 Hours: Standard Fuel > 2,
31,2 Skandard Fuel + Drop Tanks > 3.5 Hours: Stan
=} 3.2 Speed: Speed

++3.2.1¥ne » 190 Knots: ¥ne = 190 Knots
©3,2,2 Cruise > 140 Knots: Cruise > 140 Knots

| L|<|

l

85 | 2.1 Take off Rating > 1600Kw (each)
Take off Rating » 1600w (each)

3 Performance

Performance

3.1 Endurance

BB

B7
Endurance
3.1.1 Standard Fuel > 2.0 Hours

B8
|Standard Fuel = 2.0 Hours

62 | 3.1.2 Standard Fuel + Drop Tanks > 3.6 Hours
Standard Fuel + Drop Tanks > 3.5 Hours

| 3.2 Speed

Speed

| 3.2.1 Vne > 190 Knots

“he = 180 Knaots

13.2.2 Cruise > 140 KnotT

70

71

[username: karl [Exclusive edit mode

Melelogic

RISK REVIEW
File Edit

B e BB s 2elE =2
'd Reqguirements |¥||FE1

EE Example Organisation
£1 Aircraft Requirements
==Y H ter Reguiremert=
E B 1 wWeight=s
E & 1.0-1 Fuel
B 1.0-1-1 1108k Standard Fuel
E & 1.0-2UpMass
1B 1.0-2-1 Less than 11000ky
E B 4 .0-3 Mission
1B 1.0-3-1 Fire Support S000kg
B 1.0-3-2 Deep Stike G000ky
B 1.0-3-3 Armed Reconnaizsance S000ky
B 1.0-3-4 Armed Ezcort 9000ky
EH B 1 Engines
B 1.0-1 Take off Rating = 1600w (each)
FE & 1 Performance
E B 1.0-1 Endurance
B 1.0-1-1 Standard Fuel = 2.0 Hours
1B 1.0-1-2 Standard Fuel + Drop Tanks = 3.5 Hours
F & 1.0-2 Speed
B 1.0-2-1 ¥ne = 190 Knots
B 1.0-2-2 Cruize = 140 Knots

21 MizsileSystems

Requirements-Driven Innovation

Cradle®




ACTIVE RISK MANAGER
RISK REVIEW

Reqguirements

S Example Organisation
E1E3 Projects
EB Future Satelite
B Launch vehicle
B Power Pack
B hMuclear Shield
B Processors
@33 Performance
F1E31 Security
@ B Employvee Safety
B Premises
@B Equipment
FE1E3 Heatth and Safety
Bl Health and Safety at Work Act
Bl Fire Satety
OB Site Satety
=153 Cortrols Assurance
DB Corporate Governance
=153 Environmental
EI B Legislation
EE Polution
B Emissions
@ B Dizposal
B Moise

e Import Requirements

CCRM Stage 1: Preparation

ARM

B Active Risk Manager

2 Rizk Title

-- Filters ON --

Chnner

B Erergy Services
B Sraphics Corp
I~ Projects
=@ Future Satelite
=188 Flight Test Centre
=% Flight Test Centre
=¥ Ground Equipment
loh 4 Crevelop Program Plar
@ % Develop System Arck
=% Preliminary Design
=¥ Baseline Des/BuildTe
Y Missile
Drevelop Program Plar
Develop System Arch
Preliminaty Design
Baseline DesBuildTe
Integration of Ground
Engineering Flight Te:
B % test
E% test
B % test
=¥ test
©F test
4 Handover
FHE FASTTRAX
[ I Rail Project
B Telecoms Group

5B Equipment Group

[ -y

I £ Warket hay Be Less Than Expected STL
I 11 £ Excessive Work Load STL Active
I 1 & Integration Delayed Due To Interface STL Active
Prablem
I 3 & Celays In Chtaining Planning STL Active
Permizsion
I 5 & Experience Of Project Team STL Active
| -] £ Failure Of Jv STL Active
| 7
m STL Active
10 £ Lack Of Resources STL Active
1 &2 Integration Delayed Due To Interface STL Active Med Threat T E
Proklem
iR 7 £ System Design Too Complex For STL Active Med Threat T &
Existing IT 0WWaterfall)
H 7 £ System Design Too Complex For STL Active T
Existing IT (WWatertall)
r 4 £ Market May Be Less Than Expected STL Active T
Related Mitigation Steps Of Risk D 7 - "System Design Too Comp..'
# | hitigation Step D | Title | Target | w1 Due Date rmer | Status |
F 3 lzzue IT Document 0.s0 10Fek 2002 STL Complete 5
£ 4 Rewview Feguirements a.s0 10 May 2002 STL Complete
£ 5 lzzue Work Plans 0.40 10 Aug 2002 R Cdem Zomplete
& E lonitar Design Development  0.30 21 Sep 2002 STL Complete
@ r Cesign Reviesn 0.z20 12 Oct 2002 STL Complete




CCRM Stage 1: PreparatiOn Jﬁﬁﬁnisklvlanager

e Assess WBS
element risk

1
2
TrBa/dCes Build Regqmts/
12 (CANVis a Function /
Subset) WBS Matrix
Assess Data (CADRe)
For Model A& 3

Database Updates
(CADRe & ONCE)

Develop Ref
o Samle Point Cost &
End-of-Contract Schedule
Cost-Risk Data Estimate
for Evaluation
& Analysis .
Medium &
Update Cost ngh'RISkS
& Assess WBS
Scrgeiule 10 Element Risk
isks
- = -
Do EVM, -
“S”"-curve, -
schedule risk Translate Risk
critical path into
analyses, Y Cost /Schedule
etc. Participate 7 | t
In Post- ) Develop mpacts
Contract Review Cost
Award Cost RFP
9 Meeting Proposal DRDs
. During
(Ke)l/EBrldglng Sauliee
vent) :
Selection

8



CCRM Stage 1: Preparation Jéﬂﬁe{gkl\flanager

e Assess WBS element risk

| HCOYE HISK Manager - Erauit - Witn FoF FIC.IEXRampIe Urganisacion = MICrosorc incernes cXpiorer

ACTIVE RISK MANAGER
RISK REVIEW

Reportzs  Tools ) - - - - Filtars ON -

File Edit R - !
@z 68 @1 4 28|E - 7|
i Recuirements |¥|IT'EL1§ Business Activities |-*-|El x|t [o] 2 Rizk Title Owiner Status -\
=] Example Organisstion =L i r 4 £ Market May Be Less Than Expected STL Ative
= E érojects e g Energy Services O 11 & Excessive Work Load STL Active -
Future Satelite Graphics Corp X . M
EB Launch vehicl Dl Projects r 1 & :;'foea::on Delayed Due To Interface STL Active e I u I I I
EB Power Pack E/ Future Satelits . ) i
3 £ Delays In Okt Pl STL Acti
OB Nuclear Shiekd S Flight Test Centre O P & A A e
OB Processars =Y Flght Test Centre O 5 4 Expetience Of Project Team STL Active
O Performance E'¥ Ground Equipment , e i
=[] Security ok 4 Develop Pragram Pl - [ S Failure Of JY STL Active - -
B Employes Safety ©W Develop System Ar ] I g I S S
OB Premises ©% Preliminary Design all)
OB Equipment ©¥ Baseline Des/Buildm [~ # Excessive Work Load STL
S| geanh and Safety Ehg gissile | 10 £ Lack Of Resources STL Active
B Heafth and Safety st Work Act % Develop Program Pl A ) .
OB Fire Safety ov Develop System Ar r 1 & gfoea::on Delayed Due To Interface STL Active Med Threat ‘&
OB Ste Safety oY Prellm.lnary D33|gn ' 7 & System Design Too Complex For - STL Active Med Threat T &
r
EIET Cortrols Assurance © ¥ Baseline DesBuild/T Exciating IT (Waterfall)
B Corporste Governance o% Irtegration of Groun) |_F § - o i T . 7| e T
EIE) Environmental E'¥ Engineering Flight Tes Existing IT (Waterfall)
EIB Legislkation SRy gst | 4 £ Market May Be Less Than Expected STL Artive TE
= % éDHE“:iDS”SmS = 5 éfsfe " Related Mitigation Steps Of Risk ID: 7 - 'System Design Too Comp..
OB Disposel 0¥ test # | Mitigation Step D | Title | Target | w1 Due Date Owner | Stetus
5 L4 F3 3 lzsue IT Document 050 10 Feb 2002 STL Complete
e ©@ Hordover OV test |12 4 Review Reauiremerts 050 10May 2002 STL Complete
B FASTTRAX # a3 lzsue Work Plans 0.40 10 &ug 2002 R Odem Complete
g ; k4 51 Monitor Design Developmert  0.30 21 Sep 2002 STL Complete
it @ 7 Design Review 020 12002002 STL Complete
HE Telecoms Group
@B Eguipment Group
1.y




CCRM Stage 1: Prepal"atiOn Jﬁtiﬁe{gkl\flanager

o Translate risk
INnto cost / 1
schedule e

i 12 (CANVis a Function /_
I I l Subset) WBS Matrix
I p aC S AssessiElS (CADRe)
For Model A& 3

Database Updates
(CADRe & ONCE)

Develop Ref
o Samle Point Cost &
End-of-Contract Schedule
Cost-Risk Data Estimate
for Evaluation
& Analysis .
Medium & 4
Update Cost ngh'RISkS
& Assess WBS
Sth_eﬂuIe 10 Element Risk
isks
Do EVM,
“S"-curve,
schedule risk Translate Risk
critical path into
analyses, Y Cost /Schedule
etc. Participate 7 | t
In Post- : Develop RS
Contract Review Cost
Award Cost RFP
9 Meeting Proposal DRDs
. During
(Ke)llz\l?rldglng Sauliee
ent) :
Selection



CCRM Stage 1: Prepal"atiOn Jﬁtiﬁe{gkl\flanager

e ARM Scoring Scheme is a
Leve Given the Risk Is Realized, What Is the Magnitude of the Impact? named set of "rules" for
Performance Schedule Cost Carryi ng out risk Scoring:
a Minimal or no impact Minimal or no impact Minimal or no impact & mapp i ng SpECiﬁC D robabil ity
b Acceptable with some Additional resources <% and im o act values
reduction in margin required; able to meet )
need Gales & consists of a set of score band
c Acceptable with significant | Minor slip in key milestones; 5-7% definiti ons for P ro babi |_I ty,
reduction in margin not able to meet need date Cost, Time /additional impact
d Acceptable; no remaining | Major slip in key milestone 710% catego ries
margin or critical path impacted
e | Unacceptable Can't achieve key team or >10% Qualitative View
major program miestone — - o
Table 2-3. Consequences/Impacts Criteria (Example) Qu a\?itétvs-t e

Level What is the Likelihood the Risk
Event Will Happen?

a Remote
b Unlikely

c Likely

d Highly Likely
e

MNear Certainty

Table 2-2. Probability/Likelihood Criteria (Example)

Tiws (s} | P ——

] Frobibly Sotrrg Sréma

e HMine oo Whubetanil [ |
Gost ) S W o0 oo | o
o Tina eys 0 - — o T B T o
memppeemrpnpreryreps e | N (00T - - 5 o o
satety () 0 - T T 1T B

] retabilty o Crim 3 0 o et




CCRM Stage 1: Preparation

ARM

B Active Risk Manager

® Translate risk into cost / schedule impacts
® Select the probability and the applicable impact category, i.e.,

cost, schedule, performance, etc.

A Impact Assessment Scoring Criteria - Microsoft Internet Explorer =] O[]
E S - x
Impact Assessment Scoring Criteria
Scoring Scheme ;| Template v
Qualitative ] Quantitative | (*)Threat  Opportunity Assessments Exposure Status: (*)Current () Target
Probability 0:Nil 1:\Very Low
Probability (%) Nil  Low Probabiity Minimum Probability Moderate Probability Significant Probability Higll Probability
Threat 0:Nil 1:Very Low Zlow
Cost($) Nil Mo impact on milestones Overrun to the budget for the effected Overrun to the budget for the effectejl Overrun to the budget for the effected |07
activities of 1% or greater activities of 5% or greater activities of greater than 5% :
Nil Mo impact on milestones Mo impact on critical path milestene. Up te | Up to one month impact on critical pal 1 to 3 month impact on critical path Grdter than 3 menths impact on the
Time (Days) 2-week delay to non-critical path mileztone. Up to 1 month delay to no
c-rIl path mikestone
Nil | Weight - negligible change. Performargee - LTl 228 (g = e Mogerate Performance innificant Pe Ance Higly Performance

Negligible performance. Component Clat -
Performance (%) neghg!hle |mpact. Mamtengnoe-

Insignificant impact on maintenance

metricz <10%. Reliability - Inzignifican

impact. Generic Design 3z
U = {Impact Threat Band Value|

Delete
Assessments ]
Scheme Overall Score Rizk Level

Template 07 High




CCRM Stage 1: Preparati()n _IQHQMSKManaQer

® Current cost / schedule impact assessment

ACTIVE RISK MANAGER
DETAIL VIEW =

T

Fie Edit Mew View Link Analysis Reportz Tools Help

BlOodey < Bre @4 o

Identify | Analyze Plan || Track & Contral |
General Details
RiskID:| 2 Risk Title: Incomplete requirements definitions Black Flag Impact:
Impact ID: 3 Activity: |E5MD Impact Qrmp:l Undefined b |
scoring Scheme: | ESHD v |
A Description / Rational
Exposure Current Exposure @ Threat / Opportunity \ Target Exposure @ Threat Opportunity

Status

Status N
a5 % whahility 0 % o:Ni v

Impacts Distribution : Distribution : 2J
Min Most Likely Ma Status Min Most Likely Max Status
[ | 1100000 | | ZLow v| | 0 | 0:Nil
[ | s | (- R | 0 | o:Ni v
| Performance (%) v | | 30 | ZLow v | 0 | 0:Mil w
| safety (NiA) v [ | 10 | 1:Very Low v | 0 | 0:Nil v
o= v | —\ ] | r

Current ROL [ o RiskLevel | 15 \ ’W // Risk Level 0 Hi
7
| ates iaon Date: 17 jooes Trigger. I_WF\&/ = I TargetResoution:| -~ v [ |




CCRM Stage 1: Preparation

ARM

@ Active Risk Manager

e Translate risk into cost / schedule impacts
e Helps the Cost Estimator’s Cost-Risk Quantification

Approach

ACIIVE RISK MANAGER

RISK REVIEW

Fie Edt New View

Link Analysis Reports Tools Help

Bz es @ineE > =o

Reguirements
HE Example Organization - template
HE Aircratt Requirements
EIB 1Design
OB 1.0-1 Engine Design
OB 1.0-2 Structurs Design
OB 1.0-3 Systems Platform Design
OB 1.0-4 Combat Systems Design
OB 1.0-5 Navigation Systems Design
EIB 2 Integration Requirements
EIB 2.1 Main Section 1 Integration
OB 21.0-1 Integration Requiremer
OB 21.0-2 Line Requirement
EIB 22 Systems Integration
OB 22.0-1 Tempest Requirement:
OB 22.0-2HAZMAT Requirement
BB 3FAT
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CCRM Stage 1: Preparation

ARM

e Translate risk into cost / schedule impacts

RISK IMPACT DISTRIBUTION

How many risks do we have, what is
their severity?

; Risk Impact Distribution - Microsoft Internet Explorer provided by Strategic Thought Ltd

Risk Impact Distribution

Risk Impact Distriution for Global Banking Insttution' on: 30 Sep 2002

5]

Frequency - Ho.

B | f f
J M | :
z m— 3 O
) . : r 4 y ' 4

T
HiThrest Med Threst Lowy Threat Lowy Opp Med Opp HiOpp
Impact Band

[He:IE WInNT temp'\Distib30-5ep-200289033

bmp =] Saws |7 OpenFolder

ghowPercerﬁagesl Line: Graph | Print | Entanced Print | Cancel| Help |

2 Project Aggregate PID - Microsoft Internet Explorer provided by Strategic Thougl = o) x|

Project Aggregate PID

Risk Probability/Impact for'Global Banking Institu..” on:30 Sep 2002
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PROBABILITY IMPACT
DIAGRAMS

What is our aggregate view and how
are we doing in our mitigation efforts?

@ Active Risk Manager




CCRM Stage 3: Application b R

e Do EVM, ‘S’ —
Curve, schedule 1
risk critical path

(cT/i?\jj?SSa Function /

Subset) WBS Matrix
analyses
For Model A& 3

Database Updates
(CADRe & ONCE)

e Manage the ool

Compile
End-of-Contract Schedule

P roject usl Nng Lt b Eetimats

& Analysis
- Medium & 4
cost-risk m:2 (o
& 10 Assess WBS

feedback data e 22— .- 7Emen

- — -
-
Translate Risk

into

Cost /Schedule

Participate

In Post- _ 7 Develop Impacts
Contract Review Cost
Award Cost RFP
@ Meeting Proposal  DRDs
(Key Bridging gurlng 6
Event) oulce
8 Selection

N4



CCRM Stage 3: Application

e Select the WBS for the plan to
be imported in ARM

e [mport schedule into ARM

e Use the import option

“Back mport Cancel Help I

] oot refect

ARM

J Lozl irtranst

@ Active Risk Manager
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ARM

@ Active Risk Manager

CCRM Stage 3: Application

e Do ‘S’ — Curve, schedule risk critical path analyses
e Run an analysis on imported plan

e Select the target milestone / activity, select
‘Quantitative Schedule Analysis’ from the menu

rosoft Internet Explorer

CTIVE RISK MANAGER
RISK REVIEW
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CCRM Stage 3: Application ki A

e S-Curve (Monte Carlo) provides an assessment
of final costs ...

2 Quantitative Impact Analysis Results - Microsoft Internet Explorer : Q UAN T I TAT I VE
Quantitative Impact Analysis Results

Simulation Parameters Breakdown Structure Element : |L|o_|,|ds TSE I M I L ‘C I
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CCRM Stage 3: Application

ARM

@ Active Risk Manager

e S-Curve (Monte Carlo) provides an assessment
of completion timescales ...

uantitative Schedule Analysis Results -

crosoft Internet Explorer pi

Quantitative Schedule Analysis Results
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QUANTITATIVE
SCHEDULE
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(S-Curve)

When are we
likely to complete
the project and
how does this fit
with the project
plan?




CCRM Stage 3: Application b R

e Use the Analysis as a management tool
+ Realistic schedules

¢ Understanding of effectiveness of mitigation
actions

e Using contingency/provision reserves
proactively

e Fund Management Actions

e Develop Opportunity realization
# Calculate return on investment
¢ Predict revenue requirements



CCRM Stage 3: Application

e Update cost and

schedule risks

B/C

Trades
12 (CAlVis a
Subset)

Assess Data
For Model A&
Database Updates
(CADRe & ONCE)

Compile
11 End-of-Contract
Cost-Risk Data
for Evaluation
& Analysis

Update Cost
&
Schedule
Risks

Do EVM,
“S”-curve,
schedule risk
critical path
analyses, -
articipate
etc. In Post-
Contract
Award
9 Meeting
(Key Bridging
Event)

Medium &
High-Risks

ARM

3 Active Risk Manager

2

Build Regmts/

Function /

WBS Matrix

(CADRe) 3
Develop Ref
Point Cost &
Schedule
Estimate

4
Assess WBS

7 Develop
Review Cost
Cost RFP
Proposal DRDs
During
Source
Selection

Element Risk

Translate Risk
into
Cost /Schedule
Impacts



CCRM Stage 3: Application b R

e Determine cost risk reduction

e Need to understand the spread of risk
¢ Retirement/Expiry dates
¢ Mitigation Data



CCRM Stage 3: Application

ARM

3 Active Risk Manager

* Includes Technical Risk

T

+ Program Cost Estimating Team
+ Industry WBS Element Managers

+ Program Cost Estimate
Cumulative Distribution
Function (CDF)

Figure 5-8. Cost Risk Assessment Top-Level Diagram

Cumulative Results for Cost Impact of 'multi' on 10 Jan 2005
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CCRM Stage 3: Application
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CCRM Stage 3: Application i FRE
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CCRM Stage 3: Application

ARM

@ Active Risk Manager

e Compile End — of - Contract Cost / Risk Data
for Evaluation & Analysis

4 Reports Area - Active Risk Manager -

i@

Rizsk Management Reports |

Risk Metrics

Microsoft Internet Explorer
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CCRM Stage 3: Application

e Easily display
risk list
prioritization In
the form of a
“Top Ten’ risk
list

ARM

3 Active Risk Manager
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ARM supports the CCRM Process IEARM o .
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ARM and EVMS
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